The Cassini-Huygens spacecraft will have spent seven years since launch by the time
Introduction
The Cassini spacecraft, launched in 1997 will arrive at Saturn in July 2004 to begin a detailed scientific investigation of Saturn and its satellites. The primary mission will begin after Saturn Orbit Insertion (Sol) scheduled for early July 2004. The orbit insertion will require a critical navigational maneuver that involves firing the orbiter's thrusters leading to the capture of the spacecraft in the gravity well of the planet. During this maneuver, the spacecraft's High Gain Antenna (HGA) will be pointed away from Earth for a limited period of time during the Saturn ring plane crossing, at which time no signal will be received.
After the crossing, the spacecraft will turn to fire its thrusters. In this orientation, the Low Gain Antenna (LGA) will be used to receive the one-way signal, referenced to the on-board Ultra Stable Oscillator. The crossing of the Saturn ring plane will cause several interruptions due to occultation by the ring material.
Since these conditions make it difficult to track the spacecraft's radio signal, the Deep Space Network's "open-loop" Radio Science Receiver will be utilized to capture the signal. During the SO1 maneuver, four 
Montreal

. Spacecraft Orientation
The SO1 maneuver requires that the spacecraft turn such that the HGA is between 40 and 28 degrees off earth boresight over the course of the burn. Because the half-power beam width of the X-band signal on the HGA is only about half a degree, the LGA #I, which is mounted along the same boresight as the HGA, will be used -see Figure I . Utilizing the LGA provides sufficient power margin to acquire the signal on earth even when the spacecraft is off-point by 40 degrees. The received signal strength of the LGA during the burn should be between 9 and 13 dB/Hz, based on a demonstration conducted in August of 2003.
Main Engine Burn
Cassini's engine will be fired for about one hour and thirty-six minutes in order to slow down the spacecraft enough to be captured by Saturn's gravitational pull. The burn will induce a rate of change of the received signal frequency of between 1 and 3 Hz per second (see the cases described in Figures During the SO1 maneuver, the spacecraft will be occulted as seen from Earth by the rings of Saturn.
Because the rings are typically not transparent at X-band (3.6 cm wavelength), the ring crossing will cause additional drops in received signal strength. Figures 4 and 5 illustrate the occultation configuration. 
Saturn Gravity
Saturn itself will have the greatest effect on the frequency of the received radio signal due to the large gravitational force and corresponding Doppler shift. Although this will dominate the other effects, Saturn's gravity can be modeled more accurately. When the spacecraft approaches the planet, it will be pulled away from Earth and a negative Doppler shift will be observed. Once the spacecraft is turned and the engine fired, the motion of the spacecraft will be slowed down in preparation for orbit insertion. On the other side of the planet, the spacecraft will continue to be pulled towards the planet but that motion relative to Earth will yield a positive Doppler shift. The first orbit will take nearly four months to complete with subsequent orbits decreasing in period. Figure 6 shows a predicted time-history of the frequency with and without an engine burn.
The correct modeling of Saturn's gravitational field will be critical to the acquisition of the radio signal.
The Cassini navigation team will monitor the trajectory closely and more frequently up until the orbit insertion. The Doppler data will reveal subtle motion of the spacecraft due to the pull of Saturn. The updated spacecraft ephemeris file will be used to predict the position and velocity and, thus, the The real-time displays of the RSR data will include power spectra and time history of the power and frequency profile estimated from an FFT algorithm. More accurate processing of the data takes place after the completion and of the activity. The Radio Science data will be processed and converted into a format that the Cassini Navigation team can use to reconstruct the events in order to prepare for any required follow-up clean-up maneuvers.
